S INCE Heberden 's classic description' of the syndrome of angina pectoris in 1768, considerable effort by medical investigators has been directed toward this problem. Although these studies have enriched the literature and have added to greater knowledge and better understanding of the various asl)ects of coronary artery disease, the surgi('al approach to the condition has remained inconclusive and controversial. A number of factors probably account for this disputed and uncertain status of the sulgical treatment of coronary artery disease. Among these? l)erhaps the most important is the fact that the natural course of the disease is often so higrhly variable, not only among (liflerenit l)atients but even inl the same patient at diffe enAt p)eriods, and may be greatly influenced by many factors, both intrinsic and extriinsic. as well as by medical therapy. It has longle been recognized, for example, that significant coronary artery disease could be present at iiecropsv with little disturbance of cardiac activity during life. On the other hand, Sir W\Tilliam Osler2 made the observation more than fifty years ago that in some fatal cases, of angina pectoris there was little alteration in the heart or coronary arteries. Because of these and other variables and the consequent inability to provide a properly, controlled study, precise and accurate evaluation of the clinical results of surgical therapy has been extremely difficult.
The basic pathologic lesion in coronarartery disease is atherosclerosis, which leads ultimately to narrowing or occlusion of the Hypothyroidism may be induced more easily and safely by the administration of radioactive iodine.9 Good results in relief of severe angina pectoris have been reported in about 75 per cent of cases.10, 11 Final evaluation of this therapeutic approach in terms of work capacity and longevity remains to be determined.
Direct and indirect surgical methods designed to improve the arterial circulation of the myoeardium have been developed following a better understanding of the factors underlying myocardial ischemia. Certain physiologic principles and pathologic changes concerning coronary arteries are of considerable surgical importance. Functionally the coronary arteries are largely "end arteries." Although intereoronary communication may exist, collateral circulation from this source is usually not sufficient to maintain viability of the myocardium following sudden occlusion of a major branch of a coronary artery. In a slowly developing occlusive lesion, progressive increase in intercoronary collateral channels may take place and provide some protection to the ischemic segment of myocardium. Although arteriosclerotic change may be generalized, it commonly is segmentalb Atheromata may occur anywhere in the coronary arterial tree, but points of vessel bifurcation are sites of predilection. Frequently the occluding lesion is segmental' in nature, is less-than 5 mm.'in' length, and 'often lies in ''the proximal larger arteries. 2 13 Distally, a thrombus 'may or may not be present.
On the basis of these observations, investigators have been encouraged to develop surgical procedures designed to augment arterial bloodflow to the myocardium through increase in intercoronary collateral circulation or by restoring circulation in the involved coronary artery. These various surgical methods may thus be classified into two broad categories, survived the operation and the anastomnoses were found to be patent 2 to 6 months later in 41 per cent. Somewhat similar results have been obtained in our laboratory with use of a knitted Dacron graft 3 to 5 mm. in diameter attached proximally by end-to-side anastomosis to the ascending aorta and distally by a similar anastomosis to the left circumflex coronary artery or the left anterior descending coronary artery with the use of a teniporary internal shunt ( figs. 1-3 Another procedure that has been studied experimentally in our laboratory is concerned with the use of the patch graft.57 We have used this procedure extensively in the surgical treatment of other forms of well-localized atherosclerotic occlusive disease with or without endarterectomy, and it has been found particularly valuable in lesions involving smaller arteries such as the internal carotid, vertebral, and popliteal arteries.
These small patches of autogenous or synthetic graft material provide replacement of a sufficient part of the circumference of the artery to permit restoration of a normal lumen following arteriotomy. Successful application of this procedure to the coronary artery of dogs has been demonstrated in our laboratory (figs. [4] [5] [6] . On this basis and from our clinical experience with its use in other small arteries, the patch graft would seem to have some advantages in the treatment of certain forms of well-localized coronary artery occlusive lesions.
It is thus apparent that a wide variety of surgical procedures has been devised and advocated for the purpose of improving myocardial circulation. Extensive investigations have also been done to evaluate the results of these procedures. In general the experimental design of most of these studies has employed one or more of the following criteria of benefit: (1) reduction in the amount' of myocardial damage or in mortality rate in the group of animals having the experimental "protective" operation as compared with the controls following occlusion of a test artery, such as ligation of the left anterior descending coronary artery; (2) increase in retrograde coronary backflow in the experimentally treated animals as compared with the controls; and (3) dures has been based largely upon such criteria as survival rate, symptomatic improvement, and increased work or exercise capacity, with the patient serving as his own control. A wide range of operative mortality has been reported for these various surgical approaches from less than 5 per cent for the simpler procedures to over 50 per cent for the more extensive operations.
Efforts to assess the relative value of these various methods of surgical treatment of coronary insufficiency are fraught with many difficulties. As indicated previously, these are due in large measure to the highly variable course of the disease and to lack of precise and accurate criteria of benefit. Particularly striking is the remarkable similarity in the clinical results following these widely varying methods as reported by their respective advocates. This would suggest that they all possess some common factor or mechanism other than improvement in coronary circulation. This is well exemplified by the subsequent demonstration in well-controlled studies that certain procedures, such as ligation of the internal mammary artery, do not inCirculation, Volume XXIII, January 1961 crease circulation.58 Obviously the major difficulty in the critical evaluation of these methods of surgical treatment clinically lies in the lack of precise and accurate methods of demonstrating increased myocardial flow.59 ' 60 Despite these considerations there are reasons to believe that the surgical approach to this problem offers some promise. 8 
